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^1 

^•-t- ^^S^^l^l {Top-pumped optical device and its array} 

£ 2tt € -^HH 4€- $^3- W7l* ^^*>7l 3tr H^d ; ^ 

5L 3£ £ 2£] f^7Hl a}-§-s} ^KESj-S.^ ^^l^<?](adiabatic) 

* ^r-S- ^£41 cfltr « ^ * 

100 : 7l*r 
110 : *Hr 

120, 120a : ^£3)-^. 
130 : W #2fl^# 
150 : # ^^-g- LED 
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[« a Vtgol #*rfe 7]#^o> n} H £o>Sl ^2fl7lt] 

<io> a. flflHM*! « ££-3., ^ 3MH*1 M-^-fe 9i 

<ii> ^ # £5}-s. ^7l (optical waveguide amplifier) ^-^ ^i;^ ^ 

(pumping)°flfe efl<=-l^l-ol ^S. =L ^ &-§"^ 4 

b^b], ^^-gr(coherent) -^iHI ^ *°1 *1*1*1 &°1" ^ 4?}^ ^^*>^ 

^cf. nJ-SH, ^ ^tftW ^-i" «r Sife -tHflAl ^3. (flash 

lamp)* %&<L3. o)^} 7 }S. sHrHl, H7l7> 31 JL^^I ^ , 

<12> ^H, = LED(Light Emitting Diode) #41 ^1 2Hh^4 Jl-§:°1 ^-^§1 #7}-5r> 
^1 7]^^ |£ LEDS. rfl^Sl-31^> t^ol ^1 7fl Ell $14. ^W, ^2- 

LED* Af-§-^ ^-f , «Jol o}^ 4^ ^^^Ai ^^1 « 0 V^o.S 51 7^ uf^.7l nfl§- 
oll *J*{|S %i7.}# Jg^gSHf- LED Si-i-iLcl- #-g- ^ $1^.^, ol nfl^-ofl 

<13> 2000^ 3-i 28^ ^eH^DelavauxHTll *1^HI*1 *ll6,043,929:M 

7lW£ 7l^ofl ^VS, ^SSl-S. #^-71 31 S.^^- ^7>Al7l7l ^*fl H^S^ ^ SJ= 
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(single mode region), ^^1 ^^(adiabatic region) g 
(multimode region)^ 2°1 -MS ^ ^34, 
71^Htt 0 ^#-|- ^-*fl H4S.°H S^tt (side pumping) 

<i4> vflSl 4^2^ S-H^fe ^^^°) =L <83 &*1H ^ ^ 

<15> ^i), ^^^-o] <^#, S-H^ ^ ^^1 M^^l: 7^ ^ 

* ^3. ^A]7l7ll S)^ 4^2-^ <8^.2.3. ^o]^7\) S\vg., 7]*)^ z}o)7} 
3^ ^ #5L7 r ^Sfl^ . 

<16> ^ 7 ]S\ S-^l^^r SM^*} ^-°5L*I, ^ 

o] ^ofl <f\z)^. o)^v^ ^ S oll if^os ^ElTfl «H ^ £"§:-§- fe 0 ^ <r Sife 
#i*r# ^l^Kr =L7]^ 4*13. tr4. 

<17> J£^, £ 4§ 7l#^ 7 0 V£0| 7 J-i) &o] ^Al^Ll- ^ f 1 
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^ofl o}*|] ^7]£)fe ol^Dfl^ ^Sfif; #7l o]^ti|g ^afi) ^^]5> 
^, ^71 ol^-nfl^ ^oft^ Jg^Sfhfe- T^ms?, -8-71 ol^pfl^ ^ S ^ 

lfl*l &al n 4^^6(|Ai #71 ol^ B fl 

^ol; ^7l^i7> jH**hM, <^7l4l4i7l- 5H§£ #2}?} <^7l^^7> 

ZJr-S^J}- -rf&Kchalcogenide glass) M, <^7l^ldi7> GaN JE^ GaN Till 

MS ^€ *^S.J?-^| ^€ ^2= *}u>oi ^ol U >^3)^cl-. ol irfl, #7l 0)^-4 
»1) <^7]^_±9\- c-H-c^ q-^^oi -^0.5. 5J0I y>^*H ( #71 

S\SL^ ^ajl: ^ ^c}. 

21 th #7l $2. %%°-5L LED1- Aj.-g.f- 014. 

nslJl, #7l o]S D lj^ ^ ^oflA-1 d ^aj-g- -¥-^4 H <=>lfi.l2l 

a}o]oi] ^^l^o](adiabatic) ^^s}- oj^-fr %o) £). 4. 
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^ ^-g-tt #i4^ <g ^1^1 #£45 ^41- £ H 44^4 ZZ. ^-4°11 tflsfl ^o]- 
<24> £ 1^ ^4^, 4#(100) ^-°fl ^445 ol^^l §}Jf ^^(llOH -^4 

4 fljl, =L 4°ll 4£^4 5)£^- ^7}- £^34 ^34 ^t«S 

51°]%-°} £4^.(120)54 ^44 Sa^H- °1 £3*5(120) SHfe 44 41445 4^4 

4 W #2fl^#(i30)o| ^44 &4. £45(120)2] #JM|fc #4*3 #€(4£4) 

4 -£*134 floW+^l £45(120)°!] 2°^4. £45(120) ^5 1:44 

4£ ; t^ Sl^W* o a£7li olofl 3}Sfl 5|S.^. Q^o] o^7l^c}. <?]^^-ol 

0^14 3^15.^-4 <*I144« ^4 £45(120)1- ^§-4*>^ A 1 #^34 

4£?fl 44. 

<25> oi§>, $Jf #^44 * ^4 -a^Hti %£45 f^7H cfl*fl ^>0«| 

^4-4 5 tb4. 

<26> £ 2-& ■& ^4 -y^l^Hl 4* #£45 ^-7l» -£^4-7] 4$ £^£54, £ 
x\si\ ^44# 4*fl -#4 *fl4*H £4tb 4°l4. 

<2?> s. 21- «-at^, 44(100) <iH ^e)45 ol^f-44 #4^Qio)4 3^4 
4 31 jl, n 4°fl 4£^4 S15^ 3}^7} « £^4 4144 311 #^5 4^-44 
34^1 £j*s(120a)3.4 ^44 5Arrtfl, £45(120a)fe $£3*1 ^ 

S4fe ^3 LED #€(150)4 ^ i*(beam spotW S^4-& ^ 3-4 444 

^.g. 7}44. OT. £4S W €21)^^ 4*fl5 ^ ^ //m4 ¥*i|5 

^^Ej^ti], o]^ LED #€(150)44 4£ ^£#^ ^44^ ^S^" 0 ! £45(120aH 
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«q?fe 7.^51 n>l-^^^. * ^-g- LED #^(150)^: 5^1* W$ W 9 

^£ £Ul, M^^M 7 Wr5^ 33, ^S. 2°1 

(120a)^ <a^fi] LED ^€(150) -2.3.-^ 3* 

go] a] ^af-ii-fr* fe°l7l fl^m. 5E*h £.3*3.<120aW 

«HW?1tt LED *4Kl50)°l £4^-(120a)^ "S^fe 
^ wJ-Aio] 6^^, LED #€(150) °1 £=|-3.(120a)S] ^ofl ^*]*Kr ^* *fl«j 

fl-J&-3.*4, ^#°1 £^S(120a)^ feioi^l <gej g^dfl il^il ^ M *V£c*. 

6)1 §<^7>7ll ^£5 %*8%2i\ 7 ^y\ +^7> 
<28> £ 3^ £ 2S] %£3>S. ^-7H A>-g-^ ^^l^^l(adiabatic) 

^11- v+E|-ia S-^ 0 14. °}7H, ^^l^^l >3^^2>^J1 *>fe o]nl #5L3|-5L 

3E 3£ *a*>^. *£3fl-a(120a)7> ^(a)-§- 7}^ Jf£4 «l£ 4(W)-§r 7> 
^1 ^0.5. o}^^ jfto.^, ^ Jf^H ^£ ^ ^-^5.^ ^2}- 
^(Tl, T2H1 21 *B 3*1*1 (tapered) ^§^3- £ ^HHHfe, 

4( a )2] ^]^7V lOf/m, ^-(W)Sl *1^7> 100/an, ^3**3 7 d 6 l(L)7l- lOOium, 
^^1 ^s}-^ 3 } ^ C> 1 < ?1 T14- T27> 
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3.^ lon7V 5)5^ afl^tr #5IS}-5L» Al-g-^^c}. olei*!- ^H^S.^ ^*}°J 33 

(tf) eq *]^ ( yo. z]°KL), ^3^^ 7^o](T13|- T2)<Hl « 

31-et-PlBl (parameter set)7 r €r*im ^ OT. s^p] ^If^ ^Sis}-^ 

o}^6\] T&y^ n>EiSl-jl o]o\] #£3|-S-I- ^SHr # 

<29> Htr, f^rfe Jp3°l ^«rfe ^«fl -8-71 

o>dj^ £tf| »o)±; ^ ^s} flimsy ^sfl^Sl S^Br A >-8-^ 

<30> ^-7ltr aV^r 2°1 £ ^Hfe ^S^rS. ^7H tfl^n> ^^5)^4, 

7}*! *H 7Fg^£ ^^^1-4. 

<31> tcj-eH, £ #^-7l Ol&lofl 0}^£r ^JL7\ t}^ =^§-^ 

^•^^^1- PLC (Photonic Intgrated Circuit) lr<H # ^ *4?1 

, * ^flS. *r 2*4. 
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71^3)-; 

2] 
31 

W #^_7>. 
41 

*\)3*M Sl*)^, #71 oWllH: 
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M, ^7l^i7> GaN H~ GaN 31<S tM§« 

I^T 1 * 5] 

5J o. -.^1 O.S. ^#^3] %^\. 

61 

O.5. W ^ U <H^ #i*K 
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